A novel developmental role for kisspeptin in the growth of gonadotrophin-releasing hormone neurites to the median eminence in the mouse.
The puberty- and fertility-regulating neuropeptide kisspeptin (KISS1) exerts dramatic effects on the physiology of adult gonadotrophin-releasing hormone (GnRH) neurones as a master regulator of mammalian reproduction. Given the action of KISS1 directly on adult GnRH neurones, and that KISS1 activates a signal transduction cascade involved in neurite growth in other neurones, we investigated whether KISS1 may play a role in the normal growth of GnRH neurites to the median eminence. A reverse transcription-polymerase chain reaction demonstrated the expression of Kiss1 mRNA in the embryonic mediobasal hypothalamus, the target region for GnRH neurite termination, as early as embryonic day 13.5 (E13.5), a time when the first GnRH neurites are arriving. Complementary expression of the mRNA encoding the KISS1 receptor, Kiss1r, in the preoptic area (POA) at E13.5 was also observed, suggesting that POA-resident GnRH neurones can respond to KISS1 from an early age. To examine the effects of KISS1 on GnRH neurite growth in isolation, E15.5 POA explants, containing GnRH neurones actively extending neurites, were grown in three-dimensional collagen gels. In the presence of KISS1 (1 μm), both the number and length of GnRH neurites were increased significantly compared to controls without KISS1. The effects of KISS1 on GnRH neurite growth could be inhibited by pretreatment with the phospholipase C inhibitor U73122 (50 μm), indicating that embryonic and adult GnRH neurones respond to KISS1 with the same intracellular signalling pathway. KISS1 provided in a concentration gradient from a fixed source had no effect on GnRH neurite growth, indicating that KISS1 does not function as a long-range chemoattractant. Taken together, these results identify KISS1 as a stimulator of GnRH neurite growth, and suggest that it influences GnRH neurites at close-range to innervate the median eminence. These data add a novel developmental role to the repertoire of the functions of KISS1 in mammalian reproduction.